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(57) Abstract: 

PURPOSE: Provided is a method for 
manufacturing human parathyroid 
hormone (hPTH) in a high yield by 
minimizing the decomposition of hPTH 
using YAP3 deleted yeast strain. 




5 : «lflM>|«A KfltH 334 

:i : 4*I.?»I»H>. «M"MHi 3W.I0-HPT7II 
i : «WS-t«H± HH»MH 3W,l&-hPTIM 

s = «ma«i«ii± *h«h« .m-iiY/Kno-wini 

6 : 4ft*«t"l4A *H"t«H 3S4-LlV/pfilO-hKTin 
i mtirt hPTJI 
d : <-ln.*cd hPTH 127-W) 



CONSTITUTION: A method for 
manufacturing human parathyroid 
hormone (hPTH) is characterized by 
the next steps of: i) separating a gene 
segment coding hPTH; ii) subcloning 

the gene, making plasmid pB-hPTH, and devising a vector for the expression of hPTH; iii) 
making 2,700 base pairs of yeast DNA segment containing yap3 gene and yap3 gene 
deleted YAP3 gene and inserted with Ieu2 gene; iv) selecting YAP3 deleted yeast strain; v) 
transforming the yeast strain 334-HY with an expression vector and manufacturing a 
transformant; and vi) centrifuging the transformant (KCTC 0363BP). 
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(54) YAP3 W&xPt §ftS 5fi3f a n» oiSej- jqj^ o|*q ft^-£j;i;=£o| 

ft ^9ft SHSftEi °!*)| ft^AjAj 2sft(human parathyroid hormone: hPTH)# if^S 4Hb*li 
& 5££ Eh^S ftsH ££ o^sfBj H^EJIoWl 3(Yeast Aspartic Protease 3: YAP3) S£ 5¥ 

ft^^-tj 5 = fta| ftsH# j|±ifs(£s^ ftgsj. gE||s| ft^&t! 5 = ft# 4S£mft Ifgf 



SE2 

ZfEfSf 

£ 1ft YAP3 ftS^r aSS ^ 2700 S^l^l I£ DNA EiS S YAP3 ft£W i!ft7|- ^|7H£|2 ZH^a 
S^l- 4hSE|cH nfftft yap 3 ftS*Kyap3 : : LEU2)# qEI-yj 5o|Qf. 

£ 2ft arft ie $$(M9[g.o\o\M\± a1|b||h|x|o|| 334), «SS«a YAP3 ftS*! 

0|a||^ A||B||b|x|0H 334/pG10-hPTH1) S! YAP3 ft*U r Sft£^ (A^sol-Ol^ A||EH|ti|x|o 

HY/pG10-hPTH1)» 20*12} uflget * oj*|| "gf^Aj 5 = ft£| ftu| ^Oft SDS-PAGES um& So|c 



g- tfg* S£^^N °lx{| ^tjSsg (human parathyroid hormone; o\t\ hPTHBl- &)# s#£|° 
»Bo| a» AUi|^7j|^ g£ obnffl HSE|oW 3(yeast aspartic protease 3; o|*|. YAP3 

§£S i£f o|#o|-a| hPTH^I g-«n» si^s^axi aa» hPTHl- g^a 

4. 

^^JI = g§ o]x-j|o| "^M^ollAi AjjA^^ 847Ho| O r D|i^o^ o|^oi£! iek>| = i^g: 
^ HBjOl| A-| Zf£o| SfAjgg 7|^# SfD^ o|*]|Oi| ^s o^f ^OiShOiE 4!*IC||Am U|ggO|| • 

cK ntaw o|B|e«|ft^sj «g uncoil ojx-ff *3#4l£iSe 9c@5 7Htffi|ji SlcKMo 

Grrep, R. 0., Vol. 39, Academic press, 271(1983); Norman, A. W. et al., Endocrinal. Rev., 3, 336(1 

M?l^ n tO\M\± 4|afld|x|0H(Sacharomyces cerevisia)^ ^-*I4 (host-vector)3|7|- 7fS If «fB 
AHSMI, tfa|^«1 SU SX^gS^SS xjlsjoi 5icK o|fc ojx||o|| c|| of] ^£J£jo| gin( n < 

pathogenic), 4S^x| sfe GRAS(general!y recognized as safe) nl^S-S, xfj^fj- 7| 

s ems* 2*11 sis ^ a® «bi §*« b|§^ aa» ^ sm. oi&f 

a)|^ Afle||d|x|0[|o||AH £u|e.MI!^ ^a}aj 5sg£ HSEHoW|(protease)ol| s| 

£°H?r HcHyo^j 847[) o| ^gg. 0FD|inA4o^ ^Ajg ah- |2fl| 4^S|-7| S 

(Gabrielson 0. S." et al., Gene, 33, 262(1990)). 0|B|e = £E||oM|o|| a|ft E.^Ss| BE** *H^°j- Eh 

^ifS fl» JlSS| A^S0i| oiOjAi 7 ^ g S-0H# § SmOjCh 

E!*H ^H^HSLS.^0\ fi^g gEflS *l|2&feE|| xUOj 7 r &^ KEX2 EMS 7^^H £:£o| 7| 

^§3 «r 5U ^(Gabrielson 0. S. et al., Gene, 33, 262(1990)). e!*l| ^ A 0 u Ji^^ Eh 

g# ejAH|^7| ?^?r £!S*|0] %C[. 0i|S MO] Bj|l2H§€- 2^J°J o|*|| ^MAi^a^o| 0 ^|. 

26tf»l| O^I^AJoj a|-0|A|^ ifEfJo^ xl^H^M) KEX20II °|ffi- EMS£| 1E.N ^sH 7 
U&o\ gtg a £!*i| ^^Ji^g^f ^^2^ ^o|x-||# b r iUH(Reppe S 

Biol. Chem., 266, 14198(1991)), a|£[§€ Afl^lJ- 7|## 0|§^ I£ ^b|^|B|( U biquitin) # 

LMI £J*il = & ^r^ (human parathyroid hormone related protein)^ 5|g flS^oi -! 

S SJ*II ? 7 J^I^ aa u^cKRian E. et al., Eur. J. Biochem., 213, 641(199C- 

S0|*i|^ SJy*|o^ A||^« o|ob=o S ^£|7| [£H-^ai| 0|°| £j-§^#£jg^7| ^3f) Df| ^ 3j 

^sjoi ^g Xr g*J- 7|#h| Af§s oi|A^^ S Ely Soil o|^H §ff^7F ^jea| xi|7i£|oio|: ir-E ^ 
Er^gojl^ flay StJ- ^|7|- ^7 r S Htr^lcH °jOi ^Jufe Et^S^I ^#0| a^ano^ chg 0 | 

SH, EMS ^oH s^oil $u| A|a^ Aia (signal sequence)^ Hal (pre) HS (pro) -¥-^^l 

Er«Hi]o| « b |oj| ^^0|L[ §JS|-X| ^ ^o|o|j Ai o| o[aij^o| gcj-^ cfbH^ AjjAk>|| a. °x^| 7 |. s 

a. A^ r ^DK>|Ai|- Ai|e]|a|7:|ono| Y AP3 (Yeast Aspartic Protease 3)fe *l|a§! s|o« ^s}je|o) SUfe t^S 
(Ash J. et al., J. Biol. Chem. 270, 20847(1995)) S r 4 ^-c- S s]cH5i~ S^l^ o r a|in>M-#s 

§ ^ #a ^§ §E[S SlSfflcl- (Cawley N. X. et al., J. Biol. Chem. 271 , 4168(1996)). 

YAP3°I ^9 ^a|^ 7|^-g. 0r 5i S^roW ^£l[ KEX2 t^l ^ S4: ^Af|A| eh e1 {pro _ c 

factor)s| S§c>i| aoi§ r ^ (Egel-Mitani M. etal. Yeast, 6, 127 (1996)) SHo||ah; gh^a *|£H E.^Se! 
^ErE!(prosomatostatin)^| S§oj|i aoifi^ji §J2i*| 214 (Bourbonnais Y. et al., EMBO J. 12, 285 
» SfllS YAP3^ A|aa^o||>H SB r 0|H 7||#o| o^b] H^^(prohormones)# oi|##^ , ojjh 
El^^^a (human adrenocorticotropin), ±s\ H^°J#^J (bovine proinsulin), filial #e]| a|- j^7| t! (p 
cholecystokinin), SI £J*I| 1^ ^Ei# 7|*!^ El^^ SEr# ^ 5i^o| SH£|Sic|- (Cawl 

al., J. Biol. Chem. 271, 4168(1996), Ledgerwood E. C. et al. FEBS Lett. 383, 67(1996)). 0|^ £|£H^ 
SHCH|Ai $:*\o[3_Xl m CO) YAP30i| 2)f>\\ fi«fx| E^S ^7|- 7fe^0| oH^ a|; 

0||H f HH^ a }|x|7r ^ftSlBAi ^S^l^ aH^ E.^§a| £S|| YAP3^| s|ah pH ( p H 4.5, / 

V. et al., J. Biol. Chem. 268, 1 1968(1 993))s r lig °i ^a^^il- M°lc^ a^aj £ ^acH|Ai ^ ^.b[: 
^^Mo| YAP30II °|eH ^«H« 7fe4 H # a^*l Wa«H ^2i4. uRMH YAP3^I «^o| aflS s£ 



nam, oj*b ^^^Aj ^s^o| go £ A^hsnfowi^ A-i|EH|a|x|ono{|Ai «b| e^§s tfflA||| cj 
^cH4 847H^| as °h .otolith* x|t! S^^ A o u Ji2gf ^[7| cHlcf^ ^^|§o| °[cK EJ^I j 
KEX2CHI fi|tj| c^xj S ch 0 | ^oiufe ajEFolH isgo S ^z|£|cH^o L-KGabrielson 0. S. c 
33, 262(1990)), a SE[ ^7f YAP37 r flxift ^ Si^ °r »s| 97|^ o r a|i t >4= (Arg 25£|. L ys26)S| ( 
o|o) X|s WollAH 2M *a4MJ SEh0| SSS4(Chung, B. H. and Park, K. S., Biotech 

Bioeng., in press) a^s § YAP37 r S£oi|Ai ^ ^-a|£|^ xfj^oh oj^| «7^MAj ^s^oj g^o q 



?ra*K>IW £ ^go| sxn - °J*i| S^^(human parathyroid gland horr 



#7\st\ $\oW g. gtgxtfte c[«Hg fi± YAP3 5^ft xii^ehoi ojjg|| i 

= ^ Q A ^«fo^ xH3Sff A^^D^lA-il^ Ai|B||b|X|0HOi| Ai £b|£|-^ oj*|| ^Mxj 



* aas ^a^tii^ssi a^s eh*! a yap3^i g£ ^i^t 

*J <lL = £°| S|£Sf*K>| agft gEflo| o]*|| «^a^ fiagg H^S^. -S«£43hir ^§ 

C K ^, SS'i 7|xHoh u^o| ojxil *3#d£^Ss| Bt« we|o| P G10-hPTH1ft alls*}- ^ c 

YAP3 1£ S£ ^334-HY(MATa pep4~3 prbl-1122 ura3-52 Ieu2-3,112 reg1-510 gall yapC 
S «|Ef P Gio-hPTH1S £P| ^x- >M|SCH| a ^ . A|.3rhs □ ho | a|| A||a||b|x|0H 334 

hPTH1 (KCTC 0363BP)# h|8JBS£*| =SE||oW|p|| a|s|| SEW*! «E||S| hPTI 

0|§K & #9 ft ft|A|Oj|o|| °|7^0| D)^ a^aii^i ^gofcK ZlBjUf ^7| ±JA|oi|^ M 0*|A|^7| $ 

£ aasl a&l«fl7|- o|« *Ja|o||d}o s oj-§£|±r ^ oMnf. 

: «^ *|e]s| xi|^hPTH^S^ E^S^I &&l£!*ll ils( h p TH )| 

QXrft »g*K*l fl^oi, *h7| A^s ^«=. 12 7H°| #a|HirrlE«£E^|= N1 , N2, N3, N4, N5, N6, C 
C4, C5 SU C6# DNA l^KTakaraAKtlgWS, Model Expedite 8909)^ ff«*racK #a|H^#fij|5 
Bffifilfe fl«to| aho|| 3S o S x|#^oi ^sa^KHerman, A. B. & Rob, A. K 

Gene Expression, in W. Reznikoff ad L. Gold(eds), Butherworths, Boston, 225-286(1986)). 

C1 : 3'-TA TTT TCC AGA CAA AGA CTT TAA GTT AAC TAG GTG TTG AAC CCA TTC GTG AAC TTG- 
C2: 3'-AGA TAC CTT TCT CAA CTT ACC AAC TCT TTC TTC AAC GTT CTG CAA-5' (45 mer)C3: 3'- 
AAG CAA CGA AAC CCA CGA GGT AAC CGA GGT TCT CTC CGA-5'(45 mer)C4: 3'-CCA AGA GTT 
TCT TTC TTC CTT CTG TTG CAA AAC CAA CTT-5'(45 mer)C5: 3' -AGA GTG CTT TTC AGA AAC CC 
CTG TTC CGA CTG CAA TTG-5'(45mer)C6: 3 l -CAA AAC TGG TTC CGA TTC AGA GTT ATT CAG CI 
mer)N1 : 5'-CTA GAT AAA AGG TCT GTT TCT GAA ATT CAA TTG ATG CAC AAC TTG GGT AAG-3' i 
5'-CAC TTG AAC TCT ATG GAA AGA GTT GAA TGG TTG AGA AAG AAG TTG-3 , (45 mer)N3: 5'-CA, 
CAC AAC TTC GTT GCT TTG GGT GCT CCA TTG GCT CCA-3'(45 mer)N4: 5'-AGA GAC GCT GGT 1 
AGA CCA AGA AAG AAG GAA GAC AAC GTT-3'(45 mer)N5: 5' -TTG GTT GAA TCT CAC GAA AAG ' 
GGT GAA GCT GAC AAG GCT-3'(45 mer)N6: 5'-GAC GTT AAC GTT TTG ACC AAG GCT AAG TCT ( 
3' (37 mer)4P| #aiH^#^|£E^|H N1 , N2, N3, N4, N5, N6, C1 , C2, C3, C4. C5 S C6# *W ft 
Efo|H °j£4£k£:£(T4 polynucleotide Kinase, 37°CO||A-i 30^-#£l" ^i^^i^j e|-~ i 

s||£Ejo|H# ^ -i^£E^ S{W0| SltKannealing) y§£S o|#i})# M£M%zl. a|7W|(T4 DNA I 
7H °l^gjAj)S ?A y A2\ €B|n^tBi|^e^o|H-l oJl![ 0^7^^ 1 37|g-^^0i i^EH ojx-ll 
3£h^ of 272 g 7 |^o| hPTH 

#£ r ^a|H P G10-hPTH1H| ^!^lE^a|H pBluescript KS + (Stratagene)# ^l^^'Xbal % Sall^^ : 
1 * DNA EFSS &a|sracK 0i7|cH| m?\ t^°[ hPTH M*Ms 

(subcloning)^oi 1E^o|h pB-hPTH# fll Wacj. 

59, #S^d|h YEGa-HIR525(KCTC 8518P)# x\\&ZL± BamHI SI Sall£^ S^ohoj af, 5,500 97| 
m -&B|o^cK EE*} #a^a|H YEGa-H!R525# ^I^S^: BamHI^ Xbal^ S^o|-0i GAL10 H^Hi 
^ 830 ^7|^o| cj-g 21- ^E|^«dK 0|0iAi a^i^a^ » a ^ D | H pB -hPTH# «M 

SallH^ §0of2, 0i7|cH| My\ e[9 1 trS 2# ^l^oj #a^D|= P G10-hPTHlM 3flW2^. 

iBr^DlH pG10-hPTH1§ GAL10 H^HEi : : ppL : : hPTH : : GAL7 e^IM|o|e-]# ^Ai^i 

H SUch ATG 7HA|^so^ A|S[s|fe ppL-B $ 85^HS| o|-n|in>4^ 0|^o]X^ °io D ^ C-ttEW 84^1 S 
ol^B ^ £ r 0|>M °j ofH7|ujo|Bl, 0|« ^oj a|-o^ 7| tj a^ D^o||fe hPTH^I N-^Eh aH| ej (Ser) 




S^oj TCT^e-I a|*me|-^ ^jsj hPTH TrSX~ r ?r ^3£|cH SicK aK>|*!-o r =7| t! h|S« e 
yscF(KEX2 ^#)^ £ £ o| e LH ^ §x|*||o|| £XH«H,- f^a ppL : : hPTH #S^o| 

§x|*(cH|Ai H^|Aj£)oi A|n^ ^£o| go{ x| u^WI gch r^a^ bfj*l£ £u|£|£r hPTH^I 

Ser^^ A|5fS|fe SS» SEjjo] ojxll J>iiL£o|£|- ft ^ oicK 

*fl2gS : EN(a YAP3§£ t£ 3^ *il*i#a^a|H T7-yap3:: LEU2^I *H*tYAP3£| %t&0 

a ^« 4?-a*r 4^ (gene disruption) ^S£S qsWI flsH SalDjaWI <£H W§(polymerase chai 
9 £M i£ a 4 4 DNAS^E) YAP3 3*11 ffa*Kl700 S?|^)7 r H^S 2700 h?|s| 

sa|DjaW| <^ifl ^igoil A^g HBfo|tH( P rimer)fe YAP3 ?^°| <g7|A-j<*# 7|is 

oh #o| #a|;n^#&l|£ErO|J= YAPU-1 (5'CGGATCCGCTTCCAGTATACGCTCTAC3')£r YAPR-1 v 
(5'TATAGATTATTCTAGATGCCAAACG 3')0\c\. 

4PI tfBJas 30j2 DNA EtHff ia^D|H pT7Blue(R) (Novagen)o|| >H« #£^d|H T7- 

^ohS^K YAP3 #3*1- a|JfL7|. A-i|7H£|H LEU2 #g^7 r ^S^ICH n^a yap 3 #axKyg 

» Ail i ^7 1 ^|^01 #a^D|H T7-YAP3# Afllllfir Ncol£S SEJS * aa|uHf *EHn°j^ (Klenow fr. 
a|£|- <g?\& s^nfEWI (alkaline phosphatase) fla|» t\o\ YAP3 (promoter) S|- #3*1- SJ^7|- 

4000 S7|^o| ga^D|H ftBWSlcK #a^D| = YEp351 (Hill, J. E., et al., Yeast 2, 163 (19 

SE}o r oj 2^ 2000 37|o| LEU2 ^gxh yg-g m 7 | #a ^ D | c ggt^ aafc 

yap3::LEU2# fl|2*FH^K 

£ 1fi SaitHawi S*M 2£ S4|2|| dna ^e-| <*o13YAP3 ^3*r?r 5»S *t 2700 g 

DNA Ehd g YAP3 ^3*f gj « 7 |- *IM£|Il Ziq|A]o|| LEU2 ^3*r7r &£j£|0) oi^ s^g yap 3 ^3*l 
(yap3::LEU2)« Soi^cK - 

YAP3 ^£ 334-HY S| 31*^1 ^m\M ga^n| = T7-yap3::LEU2-t Ndel*r Sad HS- 

S SS| SJS (Ito et al., J. BacterioL 153, 163(1993))ofl cc|-a[ M?\^o[0\M\± Ai|B||u|x|0K £2* 334 (KC 

aaatw*i leu2+s aes ^# sa^. oi# &s. @a acM^i- a^i dna# <heh 

*T@ ¥5(Sourthern blot) S*lS #§M YAP3 ^S^7| ^rSHS ^re!&°^ YAP3£| t^o| 
HY (MATa pep4-3 prbl-1122 ura3-52 Ieu2-3,112 reg1-501 gall yap3::LEU2)# d**l-SacK 

2^ » S£ Ai|i^ Ai|3£ A^| c^|0||Ai Ai|^a YAP3 3^ 334-HY!" AiH^§0||Ai Xi|x 

y j^^ ^^^^1 «ieis! pGio-hPTHi^^ saa^^ia * ura3+^ asa a**w ^J^ 

^ = g «■« IS ^ AphSDK>MI^ Ai|s||b|x|0H 334-HY/pG10-hPTH1 -M|S^# ^|ZE^ac|-. o| . 
^ 1997^ 81 8^ aS^^^c>|| 7|^ajS KCTC 0363BP^ 7|§*Sf$ch 

-MA|oi|i : oj^l ?a^ A Ji = gi §SatrS ^S. a^^o| ^A| YA P3 334-HY# Yl 

S. 1%, ^ 2%, ££3 2%) 10mMAH 30°C, aSSS-S«l^fi 3 , 3 bfjotoH 

a| YPD tJH^I 50m£o|| g$«^ 600nmO||Ai §^£(0.D. 

600 )^r 0.47^ « OR 30°C, Sif uH^rS^k 0| bf|otqH 50m£# ^^0^ 4 1 000rpmO|| A^ S^J^ 
* * 25 4| x| 50m^S A-i|Sj*fcK Lithium acetate/TE(10mM Ha|^-CI, pH 8.0, 1mM ED 

^^raciK ^7 1 o^^oh 10 o^o|| xiHggoilAH fl|^»«|E| P G10-hPTH1 7^ salmon sp 
id, PEG/UAc( #a|o«saga|# 4,0000| 50%, 0.1M a|EJ§ oM|e||o|e 10 % i 0.1M TE 10% 
01 S S^tr ^, 30°CCH|Ai 30-S- §^ Sif bfjo^cK oi7|o|| DMSO 70^# ^, 42°C0i|A-j 

7f«H 0°Coj|Ai ^zfo^. o|ojA-| i5,000rpmoi|AH 1^-7} S^J^-a|^oi ^gon - ^a|n 500/^1 
oil «^A|a * fiB^S s\± <m *W(o\Q\±& ^aho| ^ H ^ ± 7 | S o 67%j ££ g 2%( casaminc 
oi|Ai 30-C^ 3^Zi HHSfSW aaa»S A^^DfOlA^ A||B«b|x|0|| 334>HY/pG10-hPTH1(KCTC 036- 

^ ,A l°fl2 : ^a ^-§H s.± YAP3 t£ 3^ g§ g^Hl i£ A||a^o| Hfjot oj uvgA^i 

^ ° a«-a A1|5L^ A^^Q|-o|Afl^ Ai|e^|b|x|on 334-HY/pG10-hPTH1# s|^ bH^I(o^| 
■AS. 7|S 0.67%, 2%, Casamino acid 0.5%)o« SS«h04 30t;o||Ai 24MZ}W?1 a«H% fc & J 

^I(SH 1%, IB 2%, S£& 1%, 1%) oi| 2% g#Sr0i 30*Coj|A-| 20A|^°} b|' 

oiAi ^a aeotoH 500^1- 5,000rpmO||Ai 5^ £j^a|B|-cH bfjot m*oh^ S|^^«eK u 

DOC(deoxycholic acid)^5i|air TCA(tricloroacetic acid) uH^^| 1/10 bf|x|uHoi| 

01C o|| Ai 30^ #°h *JSa|?j * i2,000rpmol|Ai 10^Z} S^J^al^S^K Eh^^o|| 

*|SKH oWISSS Ajsje * SSH «#a|(l2mM sai^-CI, pH 6.8, 5% ga|Afl«, 2.88 

0II&*, 0.4% SDS, 0.02% S^HiHI^ M¥) 25^o|| ^o|ZL 100^oi|Ai 5^.^ 7^e|-a| Hfj otqw c^x) i 
SfSJcf. 2| 10/effi| Eh^S ^^!# 0.75mm ^^|^ 15% #a| Kseperating gel : pH 6.8, 7 r ^ 11 

8cm )# §e #a|o^io r D|H as sg» * 125V, 25mAS 1A|^ 30^ S7| ^oH ° 




^ A| 0113 (dllH) : B^H £oH §± YAP31 S£A|3Ia"| &g gfi 2£9 12 Ai|S^2J H( 

YAP3 3£ 3^7|- o|-t! A|-?hsnho|Afl^ xi| &|| u | x| o» 334(MATa pep4-3 prbl-1122 ura3-52 leu -3,112 
gal1)fif A^^n^ojA^ A-i|a^|b|x|0H 3341- £!*fl SSg ^ w^o] p G10-hPTH1H^ SHa^ 

a^s^oWI^ /d|Bi|u|x|0H 334/ P G10-hPTH1# ^a|o|| 2ahSfl§WI u8°J SI 3?| SS^c* ^o|-a| g< 

o|^s| SSS»£|x| fiHS^(A^fsoH>IWI^ Ai|Bi|tf|x|OB 334), SSa&S YAP3 #3*1- 
0|a^ Ai|e||b|x|0H 334/pG10-hPTH1) Si 8S3B3 YAP3 ffS** a£SHrW^Sn|-0|A||A Ai|e]|b|x|o 
HY/pG10-hPTH1) o|| AH ojx|| ^ala} ^ago| «a| aja^o sds _ page aj»o|| A-j dlinB g^a. £ 2 o{| l 
ZL g§3#£|*l S^<H|A-|fc hPTH^ 33 ^£|*| a^on^ cj-dHg ^ YAP3# 7H3 
S Spoilt hPTHS ^ 50% 0|M 0 | g^g hPTH ^ ^xH^«cK n&M YAP3 S£ S^o] a^K 

a|| td|^|0H 334-HY/pG10-hPTH1# H||8f» S ° hPThPl- 5% 0|Sf°2 ©*| ItfSS hPTH^I 95% ( 

» §e||o| hPTH^ CflWacf. 

£ 22|- S0| SDS-PAGE i ffl = 2|. d ^Hoj| *H&§fe EMSi|S#S PVDF(polyvinylidene difl 

9^ * Milligen/Biosearch M 6000 EH*1S a|^a-|# o|# N-ttS- o(-a|in>4 o(^h ZL 2^ i \ 

WEt o|-d|JcA} xi^^ Ser-Val-Ser-Glu-lle^ L.[B[yoo^ d N-ttS oM^I- a^-b Lys-Leu 

ValS ^b^cK o|^o| g-a^ i «HHo|j sHgsfe £fS°[ tj£f|°| hPTH(1-84)o|n| d «HH0|| i 

N-tttf 267H^I o^|^o| £*J^ g E[| o| h PTH(27-84)aS ^ SI 21^. 



0|Aj- ^goh uWaol, g. EM^S £*li YAP3 9^ ifi 5^cH| hPTHl- H*W*I u{|o^ 

OfAja^ DUO o g g ^gol aO|CK 



(57)$?£l ff# 

E^S YAP3 #3*|-7|- SSSBS 3fl£* fiS.A^sa>0| M\± Al|Bj|b|x|0H 

HY/pG10-hPTH1 (KCTC 0363BP). 

pB-hPTH# AHI^IL o|o]Ai ojxll ^^JMaj s = ^o^oi wje-11- Ail^efe L^lSh oj4 
»W jEfcHH^*ll DNA^-^E-i 2 CH£! YAP3#axp|- aftg ^270097|^SL| S£ DNAEI9 SJ YAP3^t 
xi|7H£|31 ZL 0)^1 LEU2*a^f7f &2is\'oi 91^ yap3^S^# x\\*it>[± El^I^; YAP32^ 

YAP3 1^ t£2? 334-HY# &7\ ^\o\\M ^iRB £1*11^^^ S^s ^wjE-J^ 
dfl^ S^S^S S5A1|^# ^t}^ VW, S^atha SSAil^KCTC 0363BP)# b||ot 

*II2SWI 5aO| A H , 4^7| ^JxH| ^JiBS§ ^efe yjE^7^ P Gl0-hPTHi°J ^g. 

*ll2»oil ?lo\M t Ef*B yap3 ^3^7h yap3::LEU2£! »B. 



Sacl 



E 

I 



N E 



N B 




1.7 kb 



2.0 kb 



I 

E 



B 



Ndel 



A=Alflll 
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' Prcstaincd protein molecular weight marker 
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334-HY/pG10-hPTHl 
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43 a] *J ofl 


334-IIY/pG10-hPTIH 
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intact hPTH (1-84) 
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• cleaved hPTH (27-84) 





